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(54) CIRCUIT BOARD 

(57)Abstract: 

PURPOSE: To position a through-hole forming position and a circuit 
component soldering position close to each other with a simple process. 
CONSTITUTION: Predetermined electrode patterns 12 are formed on a 
board 10 and a circuit component 3 is mounted on the predetermined 
positions of the electrode patterns 12 and connected electrically to 
them to constitute an electronic circuit. Through-holes 1 1 formed in the 
electrode patterns 12 on the board 10 are filled with conductive metal 
particle paste 14 and the circuit component 3 is soldered to the 
through-holes 1 1. 



A C 



13 Ji 



12 



B 




JP.06-1 1 2640.A [CLAIMS] 
* NOTICES * 



1/1 V? 

i 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

"I.This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]By a predetermined electrode pattern being formed on a substrate, and a circuit component being laid 
in a prescribed spot of this electrode pattern, and electrically being connected. The circuit board which soldered 
the above-mentioned circuit component on this bore where a bore formed on an electrode pattern of the above- 
mentioned substrate is filled up with a conductive metal particle paste in the circuit board which an electronic 
circuit comprises. 

[Claim 2]The circuit board according to claim 1 in which a metal alloy layer was formed between a conductive 
metal particle paste and solder by the above-mentioned soldering. 

[Claim 3]The circuit board according to claim 1 which ground the surface of a substrate after being filled up with 
a conductive metal particle paste. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to the circuit board applied to various electronic equipment 
[0002] 

[Description of the Prior Art]Conventionally, in various electronic equipment, making a chip lay in the electrode 
pattern formed with copper etc. on the circuit board, and making it construct a circuit is performed. In order to 
make the area of such the circuit board reduce, making a circuit form in both sides of a substrate is performed. 
For example, make the electrode pattern 2 form in both sides of the hard circuit board 1 with copper etc., and 
the current carrying part 3a of the chip 3 is made to fix to the prescribed spot of this electrode pattern 2 by 
soldering by the solder 4, as shown in drawing 5, and it is made to electrically connect. And the bore 1a is 
formed in the prescribed spot of this circuit board 1, and coppering 2a is performed to this bore 1a, it is 
considered as a through hole (a through hole is set to 1a below), the electrode pattern 2 of rear surface each 
field is contacted by the coppering 2a of this through hole 1a, and a surface circuit and a circuit on the back are 
connected. 

[0003]Thus, it can do [ being able to make the circuit of both sides of a substrate into an one circuit, and 
carrying out high density assembly of the circuit to the substrate of little area by making a through hole form 
and connecting a double-sided circuit, or]. 
[0004] 

[Problem(s) to be Solved by the Invention]However, such a through hole needed to be separated from the part 
where the chip of the substrate was soldered, and needed to be provided. Namely, as shown, for example in 
drawing 6 , when the soldering part of the chip 3 was approached and the through hole 1a is allotted, The solder 4 
connected to the electrode pattern 2 the current carrying part 3a of the chip 3 near the through hole 1a, As an 
arrow shows at the time of soldering, it will absorb at the through hole 1a side, and it will be a quantity 
insufficient for the solder which connects the chip 3 and the electrode pattern 2 making it flow, and will be poor 
soldering. 

[0005]For this reason, when actually constructing a circuit pattern conventionally, as shown in drawing 7, 
distance was opened to such an extent that solder did not flow out between the soldering part of each chip 3, 
and the formation points of the through hole 1a. Therefore, for example like the example of drawing 7, in forming 
the through hole 1a between the soldering parts of the two chips 3. Only the sum total (namely, x+2y) with the 
distance which doubled the required distance y between the path x of the through hole 1a itself, this through 
hole 1a, and each chip soldering part needs to open between the two chips 3. Thus, since it is necessary to 
establish an interval, if there are many through holes 1a, the length of a circuit pattern will be lost so much, and 
the area of the substrate 1 required for formation of a circuit pattern will become large. 

[0006]In order to solve this inconvenience conventionally, as shown, for example in drawing 8, the solder resist 5 
which is resin which crawls solder is embedded in the through hole 1a, and it is possible that solder is made not 
to absorb in the through hole 1a at the time of soldering. However, when it is this method, this solder resist 5 
may remain on the electrode pattern 2 of the surface of the substrate 1 at the time of the embedding work of 
the solder resist 5. Thus, when the solder resist 5 remains on the electrode pattern 2 of the surface of the 
substrate 1, proper soldering, such as the chip 3, will be prevented and it will be poor soldering. 
[0007]As shown, for example in drawing 9 as an option,, after embedding the resin 6 in the through hole 1a, the 
surface and the rear face of the substrate 1 near this through hole 1a are covered by the copper plating layer 7, 
and hiding the through hole 1a thoroughly is also considered. If it does in this way, can make a chip etc. fix on 
the through hole 1a, but. the coppering process for hiding the through hole 1a will be needed, processing of the 
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through hole 1a will take time and effort dramatically, the manufacturing cost of the circuit board rose 
substantially, and could carry out, and there was inconvenience. 

[0008]An object in view of this point of this invention is to enable it to make the formation point of a through 

hole, and the soldering part of a circuit component approach by easy processing. 

[0009] 

[Means for Solving the Problem]This invention is the predetermined electrode pattern's 12 being formed on the 
substrate 10, and the circuit component's 3 being laid in a prescribed spot of this electrode pattern 12, and 
electrically connected, as shown, for example in drawing 1 , In the circuit board which an electronic circuit 
comprises, where the bore 11 formed on the electrode pattern 12 of the substrate 10 is filled up with the 
conductive metal particle paste 14, the circuit component 3 is soldered on this bore 11. 

[0010]The metal alloy layer 15 is formed by soldering between the conductive metal particle paste 14 and the 
solder 4 in this case. 

[001 1]After filling up the bore 11 with the conductive metal particle paste 14 in this case, the surface of the 

substrate 1 is ground further again. 

[0012] 

[Function]Since it fills up with the conductive metal particle paste in the bore according to this invention, even if 
it makes a circuit component solder on a bore, solder does not flow into a bore but soldering of an electrode 
pattern and a circuit component is performed to fitness. 

[0013]In this case, the electrical link of a circuit component and an electrode pattern becomes more certain by a 
metal alloy layer being formed between a conductive metal particle paste and solder. 

[0014]After filling up a bore with a conductive metal particle paste, only quantity with a proper conductive metal 

particle paste will be allotted to a bore by grinding the surface of a substrate. 

[0015] 

[Example]Hereafter, one example of this invention is described with reference to drawing 1 . In this drawing 1 , 
identical codes are given to drawing 5 - the portion corresponding to drawing 9 , and that detailed explanation is 
omitted. 

[0016] Drawin g 1 is a figure showing the manufacturing process of the substrate of this example in a section, as 
first shown in A of drawing 1, makes the bore used as the through hole 1 1 form in the prescribed spot of the 
substrate 10, and performs coppering (here, it is considered as the hole plated section 13) connected with the 
electrode pattern 12 of both sides of a substrate at this bore. It is the same as the former so far. 
[0017]And in this example, as shown in B of drawing 1 . the through hole 11 in which this hole plated section 13 
was formed is filled up with the metal-particles paste 14 which has conductivity. At this time, it is filled up so 
that it may rise from both sides of the through hole 11 a little. As this metal-particles paste 14, mix copper 
particles, binder, and flux (phenol epoxy etc.), for example, and it hardens at a comparatively low temperature 
(for example, about 150 degrees), and the paste it was made not to fuse even if it heated more than this curing 
temperature, once it hardened is used. Presswork performs as filling work of this metal-particles paste 14. 
Restoration of the paste by this printing is performed by the same processing as the filling work to the substrate 
top of the cream solder at the time of soldering. 

[0018]And after making a comparatively low temperature (here about 150 degrees) heat the substrate 10 with 
which it filled up with this metal-particles paste 14 and stiffening the metal-particles paste 14, as the surface 
and the rear face of the substrate 10 are ground and it is shown in C of drawing 1 , The paste 14 overflowing 
from both sides of the through hole 1 1 is removed. 

[0019]And next, it arranges in the position which applied the creamy solder 4 to the prescribed spot of the 
electrode pattern 12 of each field of the substrate 10 by printing and in which the chip 3 soldered was specified. 
At this time, as shown in D of drawing 1 , the part to which the solder 4 is made to apply is also established on 
the formation point of the through hole 11. And the substrate 10 is heated at about 230 degrees in this state, 
and the creamy solder 4 is stiffened. 

[0020]By hardening of such solder 4, a contact portion with the metal-particles paste 14 serves as the metal 
alloy layer 15, and, as for the solder 4 arranged right above the through hole 1 1, the bonding strength of the 
electrode pattern 12 around the through hole 1 1 and the solder 4 becomes strong. 

[0021]According to the circuit board of this example constituted in this way, even if it is a formation point of the 
through hole 11, Soldering can become possible on the same conditions as the formation point of other electrode 
patterns 12, it is not necessary to detach the through hole 1 1 and the soldering part of the chip 3, and a circuit 
can be made to construct with high density on a substrate. There is an effect whose bonding strength by 
soldering increases by the metal alloy layer 15 being formed between the metal-particles paste 14 and the 
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metal-particles paste 14 in the through hole 11. j 
[0022]Here, since the metal-particles paste 14 of this example was hardened at a comparatively low 
temperature, it becomes what also has the comparatively low heat added to the substrate 10 at the time of 
hardening of this metal-particles paste 14, and does not spend for a burden to the substrate 10 at the time of 
hardening. And even if it is heated by temperature comparatively high at the time of soldering once hardening, it 
does not fuse from the characteristic of the binder which constitutes the metal-particles paste 14, but the state 
where the through hole 1 1 was closed by the metal-particles paste 14 is maintained, and soldering is performed 
to fitness. j 
[0023]Since the filling treatment process of the metal-particles paste 14 required for processing of this example 
is made in the same down stream processing as spreading of cream solder, it can be performed easily, and it can 
suppress the rise of the manufacturing cost of the circuit board. 

[0024]Although the chip 3 has been arranged by side of the through hole 1 1 in the example of drawing 1 , it may 
be made for the through hole 1 1 to hide with the soldered chip 3, as shown in drawing 2 . If an example of the 
formed state of the circuit pattern at the time of constituting in this way is shown in drawing 3 , Even if it is a 
formation point of each through hole 11, the interval of each chip 3 can be made into the same interval a as a 
part without the through hole 1 1 (for example, 0.5 mm), and compared with the case (refer to drawing 7 ) where a 
1.5-mm interval is needed like before, the length of a circuit pattern can be shortened substantially. 
[0025]Although the hole plated section 13 is beforehand formed in the through hole 1 1 and it was made to 1 
connect the surface electrode pattern 2 and the electrode pattern 2 on the back in the above-mentioned j 
example, it may be made to make it flow through the double-sided electrode pattern 2 in the conductivity of ! 
metal-particles paste 14 the very thing. That is, after making what is called BEAHORU 1V that does not perform 
hole plating form as shown in drawing 6 , make it filled up with the metal-particles paste 14, and it is made to 
harden, and is made to make it flow through the double-sided electrode pattern 2 in the conductivity of this 
metal-particles paste 14. By doing in this way, the processing which performs hole plating in BEAHORU 11' 
becomes unnecessary, and manufacture of the circuit board becomes easier. j 
[0026]Although copper particles should be mixed as a metal-particles paste in the above-mentioned example, it 
may be made to mix the particles which consist of other electrical conducting materials, such as silver. Although 
the parts soldered on a substrate were only used as the chip in the above-mentioned example, they are natural. 
[ of the ability of several kinds of circuit component to be soldered ] 

[0027]Since it is filled up with the through hole 11 and cream solder is stiffened instead of the metal-particles 
paste 14, if it is made to perform soldering processing of a chip, seem to be able to perform the same 
connection as this example, but. In this case, the solder in the through hole 1 1 flows out at the time of soldering 
of a chip, and a good connected state like this example is not acquired. ! 
[0028] 

[Effect of the Invention]Since it fills up with the conductive metal particle paste in the bore according to this 
invention, even if it makes a circuit component solder on a bore, solder does not flow into a bore but soldering of 
an electrode pattern and a circuit component is performed to fitness. Therefore, a circuit component can be 
made to solder near the bore which makes it flow through both sides of the circuit board now, and a circuit can 
be made to form on a substrate with high density by the easy work made to fill up with a conductive metal 
particle paste. 

[0029]In this case, between a conductive metal particle paste and solder, by a metal alloy layer being formed, the j 
electrical link of a circuit component and an electrode pattern and immobilization of a circuit component become 
more certain, and the quality of the circuit apparatus formed in the substrate improves. ! 
[0030]After filling up a bore with a conductive metal particle paste, only quantity with a proper conductive metal 
particle paste will be allotted to a bore, and comes to be able to do always good soldering by grinding the surface 
of a substrate. 
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DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] It is a sectional view showing the manufacturing process by one example of this invention. 
[Drawing 2] It is a sectional view showing other examples of this invention. 

[Drawing 3] It is a top view showing the example of circuit pattern composition of other examples. 
[Drawing 4] It is a sectional view showing the example of further others of this invention. 
[Drawing 5] It is a sectional view showing an example of the conventional circuit board. 
[Drawing 6] It is a sectional view showing an example of the conventional circuit board. 
[Drawing 7] It is a top view showing the conventional example of circuit pattern composition, 
[Drawing 8] It is a sectional view showing an example of the conventional circuit board. 
[Drawing 9] It is a sectional view showing an example of the conventional circuit board. 
[Description of Notations] 

3 Chip 

4 Solder 

10 Circuit board 

11 Through hole 
11' BEAHORU 

1 2 Electrode pattern 

13 Hole plated section 

14 Metal-particles paste 

15 Metal alloy layer 
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DRAWINGS 



[Drawing 2] 
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[Drawing 5] 
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[Drawing 6] 
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[Drawing 9] 
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WRITTEN AMENDMENT 



[Written amendment] 

[Filing date]November 4, Heisei 4 
[Amendment 1] 

[Document to be Amended]Specification 
[Item(s) to be Amended]0017 
[Method of Amendment]Change 
[Proposed Amendment] 

[0017]And in this example, as shown in B of drawing 1 , the through hole 1 1 in which this hole plated section 13 
was formed is filled up with the metal-particles paste 14 which has conductivity. At this time, it is filled up so 
that it may rise from both sides of the through hole 11 a little. As this metal-particles paste 14, mix copper 
particles, binder ( resin , such as phenol and epoxy), and flux, for example, and harden at a comparatively low 
temperature (for example, about 1 50 degrees), and. The paste whichwas [ **-] made not toize even if it heated 
more than this curing temperature, once it hardened is used. Presswork performs as filling work of this metal- 
particles paste 14. Restoration of the paste by this printing is performed by the same processing as the filling 
work to the substrate top of the cream solder at the time of soldering. 
[Amendment 2] 

[Document to be Amended]Specification 
[Item(s) to be Amended]0019 
[Method of Amendment]Change 
[Proposed Amendment] 

[0019]And next, it arranges in the position which applied the creamy solder 4 to the prescribed spot of the 
electrode pattern 12 of each field of the substrate 10 by printing and in which the chip 3 soldered was specified. 
At this time, as shown in D of drawing 1 , the part to which the solder 4 is made to apply is also established on 
the formation point of the through hole 1 1. And it is made to cool and harden, after heating the substrate 10 at 
about 230 degrees in this state and making the creamy solder 4 remelt . 
[Amendment 3] 

[Document to be Amended]Specification 
[Item(s) to be Amended]0024 
[Method of Amendment]Change 
[Proposed Amendment] 

[0024]Although the chip 3 has been arranged by side of the through hole 1 1 in the example of drawing 1 t it may 
be made for the through hole 1 1 to hide with the soldered chip 3, as shown in drawing 2 . If an example of the 
formed state of the circuit pattern at the time of constituting in this way is shown in drawing 3, Even if it is a 
formation point of each through hole 11, the interval of each chip 3, It can be made the same interval a as a part 
without the through hole 1 1 (for example, 0.5 mm), and the length of a circuit pattern can be substantially 
shortened compared with the case (refer to drawing 6 ) where an interval (x+2y) (for example, 1.5 mm ) is needed 
like before. 
[Amendment 4] 

[Document to be Amended]DRAWINGS 
[Item(s) to be Amended] Drawing 5 
[Method of Amendment]Change 
[Proposed Amendment] 
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